The H2.0-like homeobox transcription factor modulates yolk sac vascular remodeling in mouse embryos.
The H2.0-like homeobox transcription factor (HLX) plays an essential role in visceral organogenesis in mice and has been shown to regulate angiogenic sprouting in vitro and in zebrafish embryos. We therefore examined the role of HLX in vascular development in mouse and avian embryos. In situ hybridization showed that Hlx is expressed in a subset of sprouting blood vessels in postnatal mouse retinas and embryos. Hlx expression was conserved in quail embryos and upregulated in blood vessels at the onset of circulation. In vitro assays showed that Hlx is dynamically regulated by growth factors and shear stress alterations. Proangiogenic vascular endothelial growth factor induces Hlx expression in cultured endothelial cells, whereas signals that induce stalk cell identity lead to a reduction in Hlx expression. HLX was also downregulated in embryos in which flow was ablated, whereas injection of a starch solution, which increases blood viscosity and therefore shear stress, causes an upregulation in HLX. HLX knockdown in vitro resulted in a reduction in tip cell marker expression and in reduced angiogenic sprouting, but Hlx(-/-) embryos showed no defect in vascular sprouting at E8.5, E9.5, or E11.5 in vivo. Vascular remodeling of the capillary plexus was altered in Hlx(-/-) embryos, with a modestly enlarged venous plexus and reduction of the arterial plexus. Our findings indicate not only that Hlx regulates sprouting in vitro, but that its role in sprouting is nonessential in vivo. We find HLX is regulated by shear stress and a subtle defect in vascular remodeling is present in knockout embryos.